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Abstract
This thesis project aim to use a user-centred design approach to redesign two
related applications, LaBB-CAT and ElicitSpeech. LaBB-CAT is a speech
research database that allows researchers to easily search through the trove of
corpus data, listen to speech recordings, and export demographic information
of the speaker as well as transcript information and metadata. Through the
requirements gathering process, it was found that the information architec-
ture was confusing and difficult to understand. A new search methodology
was therefore implemented, and several features of the information archi-
tecture were improved. Although the redesign process appeared to have
improved the usability of the interface, aspects that can be further improved
are mentioned.
ElicitSpeech is a speech recording application that elicits speech from
users to be recorded for research purposes. The requirements gathered for
this system found that the current system is easy to learn and use, but the
motivation and attractiveness of the system requires improvement. Gam-
ification elements were added and similar applications were consulted for
the design of the final prototype. A statistically significant improvement in
attractiveness and efficiency was found after the redesign.
This thesis project was able to create a usable interface of a speech re-
search database, as well as a user-friendly interface of a speech recording ap-
plication, which would contribute to hastening the progress of future speech
and linguistics research. Future work for the redesign project of LaBB-CAT
should focus on the learnability of the interface as well as the upload feature
of the interface. Future redesign projects for ElicitSpeech should focus on
designing for the motoric disabilities that people with dysarthria might have,
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Since the origins of human society, we have been dependent on our ability
to communicate. Science and technology have sought to improve communi-
cation amongst humans, yet communication disorders can have considerable
detrimental social, educational, workplace and economic effects, particularly
if the conduct of day-to-day tasks is challenging.
According to the available statistics [11], one in six Americans will have
a communication disorder at some point in their lives. As of 2010, there
are approximately 7.5 million people in the US who have trouble with using
their voice [10]. Around 9 percent of young children in the US have speech
sound disorders, and approximately 5 percent of children develop noticeable
speech disorders by the first grade [10]. There is still no known cause for the
development of many of these disorders.
One type of communication disorder is dysarthria. Speech is usually
produced by precise and coordinated muscle movements in the abdomen,
chest, neck, and head [8]. Dysarthria occurs when a neurological disorder
causes these muscle movements to become slow, weak and uncoordinated [8].
This results in the reduction of the intelligibility of speech and ability to
communicate with others. Although some people are born with Dysarthria,
which could be a side-effect of cerebral palsy, it can also be acquired later in
life from diseases such as Parkinsons disease, brain injury, and stroke [8].
As dysarthria is traditionally viewed from an English-centric perspective,
yet most of the world is bilingual, we need to know how dysarthria presents
in different languages and how listeners of different language backgrounds
process dysarthric speech. To do this, a version of LaBB-CAT (Language,
Brain and Behaviour - Corpus Analysis Tool) was set up to be a cross-
linguistic database for researchers to work on people with dysarthrias audio
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recordings and transcripts [20, 19, 6].
The current project investigates the usability of the LaBB-CAT interface
for both novice and expert researchers, and the usability of the associated
app, ElicitSpeech, for non-expert users using a user-centred design method-
ology. ElicitSpeech would be used by the speakers who were recruited for
the New Zealand Institute of Language, Brain and Behaviour (NZILBB)
Dysarthria research to carry out the voice recording tasks. This can either
be a mobile or web application. LaBB-CAT is essentially a web database
for organisation, storage, and analysis of audio recordings received from the
speakers who had submitted their voice recordings through the ElicitSpeech
app.
First, requirements for the interface was gathered from the client, de-
veloper, as well as target users. After the requirements were gathered, the
project was put through phases. Each phase consisted of one round of design,
prototyping, and usability testing.
This introductory chapter contains four sections. The motivation and
goals of this PhD research are explained in section 1.1 and 1.2, respectively.
The scope of the thesis project is stated in section 1.3. Finally, section 1.4
gives an overview of the remaining chapters of this proposal.
1.1 Motivation
In the initial meetings with the business clients of the project, it was apparent
that there were gaping problems in the LaBB-CAT interface. The developer
mentioned that many users of LaBB-CAT send him emails asking for instruc-
tions on how to use the website. The business clients also mentioned that
they would like ElicitSpeech, an application built to collect speech data for
LaBB-CAT, to be as user-friendly as possible before opening them to the
public. This is to ensure that users would not face problems after launching
the product, which would create high costs for the business clients.
The current LaBB-CAT and ElicitSpeech interfaces have never been de-
signed using a user-centred design approach. They would first undergo a
requirements gathering process to find out the specific problems of each in-
terface from the target users. Each interface would then be redesigned, pro-
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totyped, and evaluated to ensure that the provided solution is sufficiently
good for users.
1.2 Objectives
The objective of this project is to redesign the current LaBB-CAT and Elicit-
Speech interfaces using a user-centred approach so that they provide a better
user experience. This involves uncovering the problems in the current inter-
faces for both LaBB-CAT and ElicitSpeech through user studies, create or
reorganise information to tailor to users needs, and produce a final prototype
that is based on user research. The final prototype will then be benchmarked
against the current version in terms of efficiency and effectiveness. Currently
for ElicitSpeech, we are looking for the clearest or most efficient design that
layman users can easily use and enjoy that can be later adapted for use by
people with Dysarthria.
1.3 Scope
This thesis project will cover the requirements gathering process, followed
by 2 to 3 phases of iterations of Design, Prototyping, and Evaluation. Tar-
get audience would be the main participant pool of the applications, which
are naive users for ElicitSpeech, and Speech and Linguistics researchers for
LaBB-CAT.
Although more user studies, redesigns and implementation might be car-
ried out in the future, the thesis will only report segments carried out in this
thesis project. Therefore, no working website or mobile application will be
produced as part of this thesis project. The deliverables will be limited to
a paper-based low fidelity prototype, and a high-fidelity prototype built in
Axure in the form of sitemaps and wireframes. Detailed aspects of the visual
design will not be covered, but the final prototype will be visually designed
to be modernized and visually appealing.
I will also be evaluating the user centred approach used in this project,
describing my experience with adopting the approach, and my suggestions
for future researchers adopting this approach.
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1.4 Structure of Thesis
The structure of the thesis is as follows. In Chapter 2 the theories of User-
centred design, user experience, background of information architecture, and
background of gamification is described. The requirements gathering process
for LaBB-CAT is covered in Chapter 3. Chapters 4 and 5 describes the two
iterations of the Design, Prototyping, and Evaluation used in the redesign
process.
In Chapter 6, the requirements gathered for ElicitSpeech is presented.
The three iterations of the Design, Prototyping, and Evaluation used in the
redesign of ElicitSpeech are given in Chapters 7, 8, and 9. The conclusion of




In this chapter, we begin with a review of the theory of User-Centred
Design and User Experience in Sections 2.1 and 2.2, followed by a descrip-
tion of Information Architecture (Section 2.3) and Gamification (Section 2.4)
theories.
2.1 User-Centred Design
Figure 2.1: General process for user centred design throughout a development life-cycle
[1]
User-centred design is a design approach or method that prioritises the
users needs, and involves them in the design process. It is distinguished by
the active involvement of users and a distinct apprehension of user and task
5
requirements, a distribution of function between technology and users, re-
peatedly testing and refining design solutions, and having a multi-disciplinary
design [2].
As shown in Figure 2.1, there are four main activities in the process for a
user-centred design. First, to specify the context of use, the target audience
of the system will need to be identified, and the conditions and uses for
the system will need to be found. Second, the business requirements and
user goals must be specified. Third, the design solutions will need to be
produced, starting from a raw concept to a complete design. Lastly and
most importantly, the designs are evaluated through usability testing with
users. When the system is found to be successfully satisfying requirements,
the product can then be released and the process ends.
2.2 User Experience
Figure 2.2: Honeycomb model of User Experience [27]
The main goal of using a user-centred design approach is to improve and
provide a good user experience. This encompasses not only usability, but also
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the users perception and emotions towards the system that resulted from its
use or anticipated use [27]. Morville [27] suggests a honeycomb model to
describe user experience, as shown in Figure 2.2.
Morville [27] explains that every facet of the honeycomb is necessary, but
not sufficient to engineer a good user experience. He further believes that
there is more to user experience than the 7 facets drawn in the honeycomb
model, and that we can perhaps discover and add new boxes to this model in
the future [27]. According to Garrett [21], there are many elements to user
experience, and there is also a difference in the elements of user experience
for a software interface and a hypertext system (Figure 2.3).
Figure 2.3: Layers of User Experience [21]
There are a few ways to improve user experience as shown in , two
which are used in this project are changes to the Information Architecture of
LaBB-CAT and the incorporation of Gamification elements into ElicitSpeech.
These two aspects are studied in closer detail below.
2.3 Information architecture
Information architecture is the structural organisation of the information or
content in the system. It was defined by the Information Architecture In-
stitute as “the practice of deciding how to arrange the parts of something
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to be understandable” [9]. Information architecture was first brought up by
Richard Saul Wurman in 1975 as an important part of user experience design.
Following the boom of the internet and electronics age, information architec-
ture became a popular research topic. Many organisations see information
architecture as an important tool for improving usability and findability.
Through improving usability, Information Architecture has attracted much
interest through e-business and e-government initiatives
A well-executed IA helps people to understand the interface and makes it
easy to find, navigate and achieve their goals [9]. If a consumer is accessing a
site for the first time, he should be able to quickly understand it effortlessly.
By being able to quickly reach their goals, users are able to avoid wasting
time and money. This makes IA one of the most cost effective ways to achieve
customer satisfaction. Figure 2.4 shows the interdependency of users, content
and context, which forms the basis of a good IA design. The main parts
are the organization, labelling, navigation, and search systems. Changing a
system’s information architecture can improve its usability.
Figure 2.4: Venn diagram of the three circles of information architecture [27]
Context is unique to each organization. The IA designer must understand
the business context by understanding questions such as the uniqueness,
strategy and future goals of the business. It is also important to perceive the
constraints caused by the technology which facilitates interaction between
the user and the organisation.
Content is basically what the system is made up of. According to Rosen-
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feld [33], content can be further branched out into the following factors:
structure, ownership, format, metadata, volume and dynamism (Figure 2.5).
All these factors allow for a degree of freedom in customisation.
Users refer to the people who will be using the product. The aim is
to study the users and analyse the differences in their preferences and be-
haviours. It is important to know the importance of users and to make efforts
to understand their demographics, aesthetic preferences and purchasing be-
haviours [33]. By doing so, layouts could be changed and to build upon a
niche market different from competitors.
Rosenfield and Morville [28] share that IA can be broken down to four
components: Organisation systems, labelling systems, navigation systems
and searching systems. Organisation systems are ways which content can be
categorised, and is how the relationships between pieces of content are defined
or connected. These can be further branched into schemes and structures.
Figure 2.5: Navigation design [12]
For information architecture in any system to be successful, it has to
combine user needs, business context, and the changing content. A method
suggested by Morville & Rosenfield [28] details the process in five steps. First,
research allows a thorough understanding of the business context, content,
and the target users through literature reviews and requirements gathering.
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Next, a high-level framework strategy is created based on the research to
guide the design. The main information architecture is then detailed by
deliverables such as wireframe designs. Fourth, the website is implemented
by building, testing, and launching based on the design specified. Finally, the
existing information architecture is maintained or improved when content is
updated in the website. In this project, the first to fourth steps would be
followed and reiterated where necessary.
2.4 Gamification
Gamification has been defined as the use of elements characteristic to game
design in non-game contexts [16], or the process of augmenting services to
create gameful experiences [23]. These are used to elicit a desired type of
behaviour in users [18], such as to prolong the use of the application or pro-
mote the purchase of in-game items. Nicholson [29] believes that meaningful
gamification has to put users at the center of the project, and that it should
incorporate user-centred game design elements instead.
All the definitions above mention using “elements of game” instead of
turning the entire product into a game. According to [29], one common way
to do this is to incorporate scoring elements such as levels, points, or achieve-
ments, and apply them to the product to motivate the behaviours desired
[15]. Other game elements include but are not limited to achievements, sta-
tus, combos, bonuses, quests, and levels. These have been proven to work
well in real-life implementations and promote uses of commercial software
and applications such as IBM’s Beehive system [23], Foursquare [15], and
Nike+ [15]. These gamification methods increase uses of services and change
user behaviour, as users attempt to satisfy the goals to obtain rewards [29].
Some game mechanic elements currently used in the game industry are
shown in Figure 2.6 [24, 35]. Other game mechanics identified by [26] are
computerized clues, espionage, pervasive gaming, superimposed game world,
secret partnerships, body-mapped avatar, player-undecidable conditions, en-
couraged face-to-face information exchange, implicit player input, and many
others.
Prins et. al [32] found that incorporating game elements into training
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Figure 2.6: Table of game mechanic elements [24, 35]
programme significantly improved motivation and performance of children
with ADHD. On the other hand, [13] found that graphics, sound, and sto-
ryline are important aspects to have in games, and that the perceived skills
required to play the game such as visualisation, logic, and memory are also
as important to entice players.
Zichermann & Cunningham [37] believe that gamification drives engage-
ment by increasing user motivation. They highlight the importance of under-
standing user motivation to build successfully incorporate gamification into
systems. There are two forms of motivation: Intrinsic and Extrinsic [37].
Intrinsic motivations manifest from within us and are not affected by our
surroundings [37]. On the other hand, extrinsic motivations are driven by
our surroundings [37]. According to [37], instead of trying to align extrinsic
and intrinsic motivations, they believe that designers should accept user mo-
tivational states as they are and push them towards the direction they would
like to go and the place we want them to be. They also believe that extrinsic
motivators are important to help users discover their intrinsic motivations
[37].
Two ways that gamification could increase motivation is through the use
of reinforcements or the creation of flow. Flow is the state of losing track
of space and time, and is the main aim of designers looking to improve
engagement [37]. As shown in Figure 2.7, the tasks designed must neither
be too challenging nor too boring so that players will stay in the Flow Zone
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Figure 2.7: Zone where flow occurs [37]
and remain engaged.
Figure 2.8: Graph of varying kinds of intervals on effectiveness of reinforcement as a
motivator [37]
Reinforcement is another way to increase motivation. Many famous psy-
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chology studies on reinforcement popularized by Ferster and Skinner ([17])
shows that positive reinforcements can be used to control animal and human
behaviour. The intervals at which reinforcements are provided are critical to
the success of the reinforcement as a motivator. As seen in Figure 2.8 below,
reinforcements provided at variable ratios is the most effective method for
increasing motivation.
Zichermann & Cunningham [37] further believe that designers need to
know their users to create a better game design. This is in line with the
Nicholson’s [29] believe that the user needs to be in the centre of the gami-
fication process to make it meaningful.
2.5 Summary
This chapter defined some of the terminology used in the field of user-centred
design. Two different systems will be redesigned using a user-centred design
approach in this masters project. The different phases used in the redesign
will be covered in detail in the next few chapters.
Although there are many methods to improve user experience, the main
focus of this thesis aims to bring about improved user experience through
the restructuring of information architecture and integrate gamification into




The following three chapters will cover the redesign process of LaBB-
CAT. The process of requirements gathering for LaBB-CAT will be detailed
in this chapter. The next two chapters will cover the two phases of the
redesign, with each phase consisting of a design, prototyping, and evaluation
component.
In this chapter the background and current interface of LaBB-CAT are
detailed in Sections 3.1 and 3.2. The methodology for the usability testing
performed is covered in Section 3.3, and the results obtained from the re-
quirements gathering phase is described in Section 3.4. A summary of the
requirements gathering process for LaBB-CAT is presented in Section 3.5.
3.1 Background of LaBB-CAT
LaBB-CAT is a database for media recordings and their time-aligned text
transcripts. Developed by the University of Canterbury, it is an interactive
digital repository that houses a large audio corpus on a central server. The
media files are tagged for participant attributes, transcript attributes, and
layers of annotation, allowing researchers to search and interact with the
sound files easily.
The search function provides links to the interactive transcript page, al-
lowing users to see the words that match within the context of the entire
transcript. The features of the interactive transcript page include but are not
limited to viewing of the transcript text, playing back the media, opening
it with Praat for further analysis, and selecting annotation layers to display.
This allows the acoustic analysis to occur directly through the LaBB-CAT
interface. Results of the search can also be exported into Excel, together with
14
the hypertext links to the relevant sound files in the interactive transcript
page.
The browser based version of LaBB-CAT makes it convenient and easily
accessible even without installation of software. The graphical user interface
makes it easy for non-experts to use, and the search function creates an easy
way to search for expressions and texts. LaBB-CAT is created to be a conve-
nient tool for linguistics research. The results can be exported into Microsoft
Excel with the hyperlinks to its sound files. It also allows researchers to be
able to access information of audio, the speakers, as well as the transcript
with layered annotations all in one website.
NZILBB is currently using one of the LaBB-CAT servers to study dysarthria
media recordings. This study would consist of two components. Participants
would be recruited to take part in a speech recording exercise using Elicit-
Speech, where they would be asked to speak a set of sentences into a micro-
phone, either using an iPad or the web browser. These people are henceforth
referred to as speakers. Each speaker should only be allowed to take part in
the exercise once. In the meantime,researchers use LaBB-CAT to study the
data and audio recordings obtained through ElicitSpeech.
In this study, the focus is only to redesign the interface of the LaBB-CAT
instance and the associated application that is being used for the NZILBB
dysarthria study. This comprises of:
1. LaBB-CAT: Browser-based interface used by researchers of the NZILBB
study
2. ElicitSpeech: Browser- & Tablet- friendly Interface used by speakers
3.2 Current web interface of LaBB-CAT
Screenshots are included in this section that shows a quick overview of the
main pages of LaBB-CAT. The current web interface is a very plain and basic
interface, where the essential words are shown as links. It is a mix between
a software interface and a hypertext system.
In my first use of the platform, I found it difficult to learn. Although the
design was simple as shown in Figure 3.1, but I was unsure of the features
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Figure 3.1: Home page of current LaBB-CAT platform for researchers (web)
that the application could offer, and had to spend some time figuring that
out. There was too much white space, too much text, and little to no images.
I also did not understand the home page of the LaBB-CAT, as there was a
heading “LaBB-CAT Testing as well as a navigational link with the same
title, so I was not sure where that link would go. It would be better to
rename the link as “LaBB-CAT test statistics, and the heading could be
renamed “LaBB-CAT for easier understanding.
The version number, copyright, and license information was also displayed
in the bottom centre of every page, which I did not like. Perhaps it can be
either removed or moved to the side so that it is less prominent.
I was also uncomfortable with the search page (Figure 3.2), as I was
swamped with results I did not understand. The results were also not aligned
according to the filter function. When one filter was applied, the results
narrowed down to a single one, which was not to my expectations. Moreover,
the results that surfaced were not understandable to me, and I had difficulty
understanding how to use the search function. As I was unfamiliar with
speech and language research terminology, it is possible that these problems
surfaced due to my inexperience in the field.
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Figure 3.2: Search page of current LaBB-CAT platform for researchers (web)
3.3 Usability testing of LaBB-CAT’s current interface
Gathering requirements is one of the most essential elements of a User-
Centred Design methodology. It includes gathering of feedback, surfacing
of problems, as well as finding out the essentials missing from the current
interface. This usually occurs at the beginning phases of any design project,
and requires the involvement of target users.
The target users of LaBB-CAT are linguistics researchers. LaBB-CAT
was designed as an interface to allow linguistics researchers easy access to
search the corpus, listen to the recordings of speakers, and extract the data.
3.3.1 Participants
Eight speech and linguistics students at the University of Canterbury par-
ticipated in the user study. Of the participants, 87.5% were females and
12.5% were males. The mean age of the participants was 28.25 with a stan-
dard deviation of 4.13 in a range of 22 to 35 years old. The participants
were recruited through posters placed in student advertisement locations all
throughout the university, as well as by contacting linguistic students who
have previously used LaBB-CAT for their research.
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3.3.2 Design and Apparatus
This study was conducted as requirements gathering through usability test-
ing of the current interface. The dependent variables were the qualitative
feedback obtained in the semi-structured interview.
The current LaBB-CAT interface was used in this study. The participants
were asked to complete four different tasks on LaBB-CAT. These tasks were
obtained from the application developer and were representative of tasks that
researchers commonly perform on LaBB-CAT. The tasks were displayed one
per page to ensure minimal distractions. A definitions sheet was placed on
the table with the definitions of the terminology used in LaBB-CAT for easy
reference whenever required.
3.3.3 Procedure
The study was conducted in a quiet and bright room in the University of
Canterbury. Before the study began, participants were read an introduction
paragraph ensuring them that the study is evaluating the interface and not
them. It was specifically mentioned that there are not right or wrong answers
to any of the questions asked in the study, and that they can feel free to speak
their mind for the benefit of the product. They were briefed about being video
recorded, and that they should think aloud throughout the entire session.
They were then given the information sheet and consent form to sign.
A semi-structured background interview adapted from Russell [34], a
Google Researcher, was then conducted where they were asked about their
previous experience with LaBB-CAT and other linguistics or speech research
databases (Appendix A). Other background information was also collected
such as their field of study or research, age, gender, work environment.
They were then instructed to complete the tasks on a LaBB-CAT instance
provided using the desktop. Upon completion of each task, they were asked
questions specifically targeted to find out problems they had encountered in
the specific task. After completion of all four tasks, they were given another
semi-structured interview, which consisted of open-ended questions adapted
from the System Usability Survey (SUS) [7, 4] as well as questions that
allowed them to voice their opinions regarding what they liked and disliked
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about the interface and their latent desires for tasks. Upon completion of
the study, they were awarded a $20 mall voucher.
3.4 Results
Four of the participants were majoring in Speech and Language therapy and
the others (50%) were doing Linguistics postgraduate research. Of the 8
participants, 6 had experience with using LaBB-CAT, but only 1 of them
felt they were experienced in LaBB-CAT, while the rest of them responded
that they were just average or not experienced. Out of the 6 participants
who had experience with using LaBB-CAT, 5 of them used LaBB-CAT for
searching for various data to export, and all 6 of them (100%) mentioned that
they required the help of either their supervisor or the software developer to
complete the tasks. The amount of time that most participants use LaBB-
CAT per week is based on their needs. They could use up to 3 hours per day
when required for their research, or as little as 0 hours per week.
From observation of participants completing the tasks given in the user
study, it was found that most participants are not able to search and export
concisely the data that they want. They would either obtain data sets that
was incomplete and conduct another search and export for the missing data,
or they would obtain data sets that contained too many of the data that they
do not require. Most participants were also not confident in their results.
It was also found that all of the participants (100%) more than 5 mintues
to find the Layered Search, and most participants (62.5%) needed help to
find it. After accessing the Layered Search, more than 75% of participants
were unsure of how it works, and ended up with incorrect results.
From the feedback section, a few participants mentioned that they were
frustrated about the loss of data when they had created an incorrect search.
Although the interface was difficult to use, participants mentioned that they
could always rely on the developer to provide them with the help they require,
but this would be highly taxing and costly for the developer.
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3.5 Summary
From the data gathered from the user study, the results were consistent with
initial observations that the interface is difficult to use and learn. It was
not user-friendly and even experienced users of LaBB-CAT are unable to
understand how to use the interface to complete the most basic and common
tasks without help. All experienced participants mentioned that they almost
always required help from either their supervisors or the software developer,
which is time-consuming for all involved.
From this requirements gathering, it was decided that the interface re-
quired a complete redesign from the way the information is presented to
the users, to the way users can search for the data they need. The main
requirements for this interface listed in order of importance are shown below:
1. Users need to be able to conduct searches easily, confidently, accurately,
and efficiently.
2. Layered Search needs to be accessible and usable
3. Export needs to be more efficient
4. Transcript needs to be effective, efficient and satisfactory
5. Navigation bar needs to be consolidated
6. Feature requests
7. Help needs to be more specific to the target area
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Chapter IV
LaBB-CAT Redesign Phase 1
This chapter will cover the first iteration of Design (Section 4.1), Pro-
totype (Section 4.2), and Evaluation (Section 4.3). The design was created
based on the six main requirements found in the previous section, namely
problems with Search, Layered Search, Export, Transcript, Navigation bar,
and Help. Results found from the evaluation are described in Section 4.4 and
a summary of Phase 1 of the redesign for LaBB-CAT is covered in Section
4.5.
4.1 Design
Many of the main features in LaBB-CAT were redesigned to improve us-
ability. First, the Search was completely changed to follow similar popular
database search designs such as iTunes and EndNote. These software con-
tain a huge database and allow their users to search through their collection
quickly and easily. By following their concept of adding search criteria and
using several dropdown lists, “And/Or/Not” functions, the new LaBB-CAT
search function was created. As there was only two main categories of data
that can be searched and displayed, namely the Participant information and
the Transcript layers (Figure 4.1), the Search now shows the clear distinction
between the two.
The Layered Search was found to be confusing and difficult to access. It
was thus converted to an Advanced search, where users could use to search
across any number of words they need. A button label for “Search across 2
or more words” was also placed in a prominent location on the Search page
for easy access.
Search and Export only allowed one set of data to be displayed and export
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Figure 4.1: Data organisational structure of LaBB-CAT
at any one time, and users had to manually search for additional data sets
that they wanted or remove the data sets that were not required, which is
time costly. This was improved by creating the “Search Criteria”, which
would allow users to search two or more different sets of data and displaying
them on a single page easily and neatly.
Although the Transcript is one of the main information that users need
to access, the old interface required the navigation of up to 6 pages reach it.
The structure of page navigation was changed so that users can now access
the data within two navigational clicks. The participant information for each
transcript was also combined into the same page as the transcripts display for
easy referral. The transcript display was also redesigned to be less confusing.
The layers that can be activated on the transcript was placed on the right
hand side so that users can easily select the layers that they want displayed
on the transcript, and participant information can be easily seen on the left
hand side, with the option to be minimized to reduce clutter.
The navigation bar was one of the easier features to redesign. The old
interface had confusing different navigation links in the home page and on
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the top of every page. These were combined into a single navigation bar on
the top of every page, which had links to all the features available in LaBB-
CAT. Moreover, the home page with links was replaced by the Search, as it
is the feature that is used the most in LaBB-CAT.
The Help function which was too lengthy and often unread by users was
replaced by a video tutorial, which is displayed in the paper prototype as a
live demonstration of important features in the page. Further, small question
mark symbols are also attached to important widgets, which would allow
users to obtain information specific to the widgets.
Several features were also added to LaBB-CAT as a result of the require-
ments gathering process. Following participants feedback regarding loss of
data, the Search History feature was created that would allow easy access to
their previous searches.
Figure 4.2: Data organisational structure of LaBB-CAT
Several sketches were made as seen in Figures 4.2 and 4.3, and refined
over time to be a single prototype.
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Figure 4.3: Data organisational structure of LaBB-CAT
4.2 Low-fidelity prototyping of LaBB-CAT
Low fidelity (Lo-Fi) prototypes were created in the early phases of the design
process, following the requirements gathering user study. These prototypes
are easy to create, and provides an easy way to obtain feedback about the
design quickly. The low-fidelity prototype was created using a combination
of paper and Balsamiq 1, a rapid wireframing tool.
The browser display, main navigation headers and some simple pages such
as participant information and transcript display were created in Balsamiq so
that they can be printed and duplicated easily as seen in Figure 4.4. Buttons
that do not require interactivity are drawn onto the Balsamiq papers as seen
in the Home and Advanced Search page (Figure 4.5).
To add interactivity to the paper prototype to simulate the actual inter-
face, widgets are created as shown in Figure 4.6. These widgets are flexible
and reusable, and can be placed on the interface when buttons are pressed
and can be moved around the page easily (Figures 4.7, 4.8). Some of the
interactions displayed by widgets include:
1 https://balsamiq.com/
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Figure 4.5: Basic Search page used in the Lo-Fi Prototype of LaBB-CAT
Figure 4.6: Widgets used in the Lo-Fi Prototype of LaBB-CAT
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Figure 4.7: A dropdown widget in use in the Lo-Fi Prototype of LaBB-CAT
Figure 4.8: A search created in the Basic Search page used in the Lo-Fi Prototype of
LaBB-CAT
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4.3 Usability testing of LaBB-CAT’s low-fidelity prototype
Usability testing is one of the most important steps in a user-centred design.
It tests the prototype against the target users to obtain results and ideas
for design improvement. It can be used in the early phases to ensure the
prototype is sufficiently user-friendly before it is advanced onto the next
phases of the redesign, to ensure the costs of the project is kept within
budget and on time.
4.3.1 Participants
Nine speech and linguistics students at the University of Canterbury partici-
pated in the user study, five of whom (55.6%) had previously participated in
my requirements gathering usability testing. All of the participants (100%)
were females. The mean age of the participants was 26.56 with a stan-
dard deviation of 4.39 in a range of 21 to 33 years old. The participants
were recruited through posters placed in student advertisement locations all
throughout the university, contacting speech or linguistic students through
their departments, and contacting participants who had previously completed
the first user study.
4.3.2 Design and Apparatus
This study was conducted as a Wizard of Oz style usability testing of the Lo-
Fi prototype. The dependent variables are the qualitative feedback obtained
in the semi-structured interview and the quantitative SUS scores.
The Lo-Fi LaBB-CAT prototype was used in this study. The participants
were asked to complete four different tasks on LaBB-CAT. These tasks were
similar to those used in the first usability testing, but with some modified
steps and numbers. As the prototype designed was significantly different
form the old interface, and the results from the first usability testing can
no longer be extrapolated to the new prototype, similar tasks were used to
find out if there are similar problems in the new prototype. The tasks were
displayed one per page to ensure minimal distractions.
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4.3.3 Procedure
The study was conducted in a quiet and bright room in the University of
Canterbury. Before the study began, participants were read an introduction
paragraph ensuring them that the study is evaluating the interface and not
them. It was specifically mentioned that there are not right or wrong answers
to any of the questions asked in the study, and that they can feel free to speak
their mind for the benefit of the product. They were briefed about being video
recorded, and that they should think aloud throughout the entire session.
They were then given the information sheet and consent form to sign.
A semi-structured background interview was then conducted using a sur-
vey software, Qualtrics 2, where they were asked open-ended about their
previous experience with LaBB-CAT and other speech or linguistic research
databases. Other background information was also collected such as their
field of study, age, gender, and programming experience.
They were then instructed to complete the tasks on the LaBB-CAT pro-
totype presented on paper. They were told that they could press anything
they wish and that they should feel free to explore the interface features.
When participants pressed any button on the interface, I would perform an
action, either by placing a widget on the page, changing the page to another,
or if the action was not predicted or out of scope, I would provide the par-
ticipants with a description of the intended feature or result of the pressed
button to give them an idea of the what it does. When participants pressed
the Help at any time, they were provided by the experimenter with a live
“video tutorial” describing the main features of the page.
Upon completion of each task, they were asked questions specifically tar-
geted to find out problems they had encountered in the specific task. These
included “What was the main question you had with this task?”, and they
would be asked to elaborate and explain their answer. After completion of all
four tasks, they were given another semi-structured interview (Appendix B),
which consisted of open-ended questions adapted from the System Usability
Survey (SUS) as well as questions that allowed them to voice their opinions
regarding what they liked and disliked about the interface and their latent
2 https://www.qualtrics.com/
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desires for the system. Upon completion of the study, they were awarded a
$20 mall voucher.
4.4 Results
As the first participant had a difficult time understanding the paper proto-
type, the widgets of the prototype were changed to small individual pieces
of paper, which would allow participants to understand the interface better.
As she only managed to complete 2 tasks out of the required four in the span
of an hour, her results were removed from the analysis.
The mean SUS score (N=8) obtained for this interface was 82.2 with a
standard deviation of 15.38. Due to the low number of participants involved
in this study, only descriptive statistics and qualitative data are reported.
The SUS score from participants who had experience with using LaBB-CAT
(N=4, M=88.1, SD=4.27) was higher than from naive users (N=4, M=76.3,
SD=20.97).
A one-sample t-test was also conducted to compare the mean SUS score
obtained for this prototype with the average SUS score of 68 as obtained
from 500 different studies [4]. The mean SUS score for the new prototype
(M=82.2, SD=15.4) was found to be statistically significantly higher than
the average score of 68 (p=0.04) 4.9.
Figure 4.9: One-Sample T-Test of prototype against population average of 68
One of the biggest findings from this user study is the problem with the
shorthands. From observation, most of the participants did not know that
they had to use shorthands, and all of them were confused about which
shorthand to use even when explanation was provided. It was suggested that
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examples be provided on the widget to show users how they could be possibly
be used, and the results that would be obtained from using the shorthands.
Four participants (50%) took more than 3 minutes to complete the first
Search task, and three participants (37%) did not manage to complete the
first task correctly after 5 minutes. Only one of these participants clicked the
Help to get the live tutorial on how to use the interface, but she was clearly
still confused after the tutorial ended.
Another finding from the tasks given was that some of the participants
(37.5%) did not know that they had to use the Advanced Search, which they
would need to search across a two or more words. This could be due to the
Task consisting of two different components, which confused participants as
they were unsure how to begin. It could also possibly be that the label for
the button was ambiguous about its function.
All of the participants (100%) had little to no problems with accessing
the transcript and finding various information.
For the question “What did you like about this system?”, five of the par-
ticipants (62.5%) mentioned the Search as it allowed them to search multiple
sets of data on one page, while the rest of the participants (37.5%) mentioned
that they liked the simplicity of the system and that it was easy to use.
One observation was that most participants (75%) appeared to improve
in performance and found it easier to use the interface as they progressed.
However, this would need to be tested in the next phase to reinforce the
finding with data and feedback.
4.5 Summary
Of the requirements specified in the previous chapter, three out of six of
them are met in this interface, namely the requirements concerning Export
efficiency, Transcript efficiency, effectiveness, and satisfaction, and Naviga-
tion bar consolidation.
The mean SUS score of the paper prototype obtained was a grade A [4]
and the qualitative data obtained did not show critical problems with the
interface. As the feedback obtained was generally positive, I decided that
the next phase of the redesign would be to proceed with the design, building,
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and evaluation of the high-fidelity prototype. The following problems must
be targeted to solve the specific findings in this user study:
• Searching across a few words
• Phoneme and shorthand search
• Learnability of the interface
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Chapter V
LaBB-CAT Redesign Phase 2
This chapter will cover the second iteration of Design (Section 5.1), Pro-
totype (Section 5.2), and Evaluation (Section 5.3). Similar to the previous
chapter, results found from the evaluation are described in Section 5.4 and a
summary of the redesign process for LaBB-CAT is covered in Section 5.5.
5.1 Design
As the SUS score of the paper prototype was an A grade, I decided to proceed
with the creation and evaluation of a High-Fidelity prototype.
Initial labels on the paper prototype such as “Search Clause” and “Add a
Clause” were not clear, which led to some confusion. These confusing labels
were gradually changed in the paper prototype based on feedback collected,
which were reflected in the final paper prototype. An Advanced Search was
included in the navigational bar of the Axure prototype that will bring users
to the page allowing for searching across two or more words.
A warning was added as a feedback for participants to know that they
might have made a mistake in their search if their search appears suspicious
or contradictory. This would lead users to find alternative solutions for their
search, such as using the Shorthand symbols button next to the phonemes
search box.
The shorthand help was also redesigned to include not only the descrip-
tions of the symbol, but also the various examples of how the symbol can be
used and the results that would be included.
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5.2 High-fidelity prototyping of LaBB-CAT
The High Fidelity (Hi-Fi) prototype was generally created in the later phases
of the design process, following several rounds of usability testing of the Lo-
Fi prototype. These prototypes take longer to create, but encompass more
of the features and aesthetics of the final prototype that will be implemented
at the end of the redesign project.
The Hi-Fi prototype for this project was created using Axure 1, a software
for prototyping and wireframing.
Figure 5.1: Home page of the Axure prototype of LaBB-CAT
5.3 Usability testing of LaBB-CAT’s high-fidelity prototype
It was decided that another usability testing would be conducted instead
of an experimental evaluation as the qualitative feedback obtained for the
old interface was too critical. Furthermore, although this would be the final
phase in my master’s project, it is not the last phase of the entire redesign
1 http://www.axure.com/
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Figure 5.2: Shorthands used in the Axure prototype of LaBB-CAT
project. Results obtained from this usability testing would be much more
beneficial for future phases of the redesign project.
5.3.1 Participants
Ten speech and linguistics students at the University of Canterbury partic-
ipated in the user study. Of the participants, 80% were females and 20%
were males. The mean age of the participants was 29.0 with a standard de-
viation of 4.55 in a range of 20 to 34 years old. Three of the participants
had attended both the first and second user studies, 2 participants had each
attended one of the previous user studies, and the rest of the participants (5)
had not participated in any of my previous user studies. Of the ten partici-
pants, 60% had experience using LaBB-CAT, while 40% were naive users of
LaBB-CAT.
The participants were recruited through posters placed in student adver-
tisement locations all throughout the university, contacting speech or linguis-
tic students through their departments, or contacting participants who had
previously completed the first or second user study.
35
5.3.2 Design and Apparatus
This study was conducted as a usability testing of the Hi-Fi prototype.
The dependent variables are the qualitative feedback obtained in the semi-
structured interview.
The Hi-Fi LaBB-CAT prototype was used in this study. The participants
were asked to complete four different tasks on LaBB-CAT. The tasks were
displayed one per page to ensure minimal distractions. These tasks were
created to target specific problems found in the prototype in the previous
user study:
• Task 1: Complex Search and Export
• Task 2: Searching across a few words
• Task 3: Phoneme and shorthand search
• Task 4: Learnability of the interface
5.3.3 Procedure
The study was conducted in a quiet and bright room in the University of
Canterbury. Before the study began, participants were read an introduction
paragraph ensuring them that the study is evaluating the interface and not
them. It was specifically mentioned that there are no right or wrong answers
to any of the questions asked in the study, and that they can feel free to
speak their mind for the benefit of the product. They were briefed about
being video recorded, and that they should think aloud throughout the entire
session. They were then given the information sheet and consent form to sign.
A semi-structured background interview was then conducted using Qualtrics
where they were asked open-ended questions about their previous experience
with LaBB-CAT and other speech or linguistic research databases. Other
background information was also collected such as their field of study, age,
gender, and programming experience.
They were then instructed to complete the tasks on the LaBB-CAT pro-
totype presented on a Google chrome web browser. They were told that they
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could press anything they wish and that they should feel free to explore the
interface features. When participants pressed any button on the interface
that was not predicted or out of scope, I would provide the participants with
a description of the intended feature or result of the pressed button to give
them an idea of what it does.
Upon completion of each task, they were asked questions specifically tar-
geted to find out problems they had encountered in the specific task. These
included “What was the main question you had with this task?”, and asked
to elaborate and explain their answer. After completion of all four tasks,
they were given another semi-structured interview (Appendix B), which con-
sisted of open-ended questions adapted from the System Usability Survey
(SUS) as well as questions that allowed them to voice their opinions regard-
ing what they liked and disliked and their latent desires for the interface.
Upon completion of the study, they were awarded a $20 mall voucher.
5.4 Results
The mean SUS score (N=10) obtained for this interface was 76.0 with a
standard deviation of 11.91. As the data was found to be normal, an inde-
pendent samples t-test was conducted for measuring difference between expe-
rienced and naive users. There was a significantly higher (t=-4.38, p=.002)
SUS score from participants who are experienced LaBB-CAT users (N=6,
M=83.8, SD=7.54) than from naive users (N=4, M=64.4, SD=5.54).
A one-sample t-test was also conducted to compare the mean SUS score
obtained for this prototype with the average SUS score of 68 as obtained
from 500 different studies [4]. There was no statistically significant differ-
ence (p=0.06) between the mean SUS score (M=76.0, SD =11.9) of the new
interface as compared to the population score of 68 5.3. However, there
appears to be a trend towards significance.
50% of the participants were able to complete the complex search and
export task in one try. 30% of the participants completed the task in one
try as well, but did not notice that they had not changed the dropdown
list of “OR/NOT” to “NOT”. One of these participants eventually realised
in Task 4 that she had selected the wrong “OR/NOT” option. All of the
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Figure 5.3: One-Sample T-Test of new interface against population average of 68
participants who completed the task in one try (80%) were confident in their
results. 20% of the participants did not manage to complete the task in one
try. One of them was confused in the first try, but managed to successfully
complete the search and export in her second try. The other participant who
had not managed to complete the task in one try used the Help to get a live
tutorial of the basic feature of the Basic Search, followed by an example of
a Search. She easily and quickly completed the complete search and export
task after the tutorial.
Only 10% of the participants managed to complete the task to search
across two or more words in one try. 70% of the participants had trouble
finding out how to search across more than one word, but 5 out of 7 of them
managed to complete the task after using the Help for a tutorial. 40% of the
participants did not craft the correct search parameters, indicating that they
did not completely understand how the “OR” search criteria works.
It was found that most of the participants (90%) were still confused by
the shorthands when they used the prototype. Only 20% of the participants
managed to complete the task correctly for the shorthand without Help.
10% of the participants completed the task confidently but used the wrong
shorthand. 60% of the participants managed to use the correct shorthand
after a tutorial, and 10% of the participants did not manage to complete this
task even with a tutorial. Although descriptions and examples of shorthand
uses were provided in the new interface, these design solutions did not solve
the problem and many participants were still confused about how to use
them. Future redesign phases should either completely remove the shorthand
feature and integrate it naturally into the search, or provide a short video
tutorial about what shorthands are and how they work. However, it was
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found that most participants (70%) understood the shorthand after having
used it once, and could correctly apply it in a slightly different context in the
next task.
90% of the participants displayed understanding of the results shown to
them, and only 10% of the participants found the results confusing.
80% of the participants completed the last task quickly, easily, and con-
fidently. Of the 8 participants, 5 of them had completed the task accurately
and 3 of them had small errors in their results. One of the participants
missed some ticks at the export page, another used the correct shorthand on
the wrong side, and the other used the wrong shorthand on the correct side.
It is noteworthy that she used the same incorrect shorthand that she had
used in Task3. 20% of the participants were confused about how to fill in
the boxes in the corpus frequency, indicating a problem with the way corpus
frequency might be searched. Only one of the participants stated that she
was still confused with using the shorthand.
5.5 Summary
Of the requirements specified in the requirements gathering section, 4 out
of 6 of them appeared to be met in this interface, namely the requirements
concerning Export efficiency, Transcript efficiency, effectiveness, and satis-
faction, Navigation bar consolidation, and Help specificity and usefulness.
The last 2 requirements have been partially met as well. Users are able to
conduct complex searches easily, confidently and efficiently, but the accuracy
although improved from the old interface, is still unsatisfactory in the current
prototype. The Layered Search appears to be satisfactorily usable, but its
accessibility still needs a huge improvement.
It can be seen that there is still much to be improved in this interface,
but the process of the user-centred redesign definitely helped to improve the
usability of this interface. The next chapter will cover the main redesign




The next four chapters will cover the redesign process of ElicitSpeech.
The process of requirements gathering for ElicitSpeech will be detailed in
this chapter. The next two chapters will cover the three phases of the re-
design, with each phase consisting of a design, prototyping, and evaluation
component.
In this chapter the background and current interface of ElicitSpeech are
detailed in Sections 6.1 and 6.2. The methodology for the usability testing
performed is covered in Section 6.3, and the results obtained from the re-
quirements gathering phase is described in Section 6.4. A summary of the
requirements gathering process for LaBB-CAT is presented in Section 6.5.
6.1 Background of ElicitSpeech
ElicitSpeech is an application created to obtain specific speech recordings
from participants with their consent. These data would then be sent to
LaBB-CAT for researchers to access and analyse. The ultimate target au-
dience of ElicitSpeech are people with dysarthria, but after discussion with
the clients of the project, it was decided that the main goal for the first
few phases of the project would be to make the application user-friendly for
the average person. When the application is sufficiently user-friendly for the
public, future redesign phases would only need to focus on ensuring that the
prototype is also user-friendly for people with dysarthria. The main problem
that might arise is that some people with dysarthria might also have motoric
disabilities, which might affect their interaction with the application. With
this kept in mind, the main button of the application is kept large and easy
to press for users with disabilities.
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6.2 Current web interface of ElicitSpeech
ElicitSpeech is an application that uses two different tasks, a sentence reading
task and a map reading task, to obtain participants’ speech. The application
is simple, with with the first few pages being dedicated for instructions,
consent form, and demographics. The tasks included the display of several
sentences on separate pages for 60 seconds, followed by a map reading task.
As seen in Figures 6.1 to 6.4, the design of the interface is simple and plain.
The fonts used are generally larger than those for LaBB-CAT, and the design
is easier to learn and use.
In my first use of the platform, I found that the back button does not
work on the browser when the web application is running, so I was unable
to go back and re-read instructions on the previous page, or repeat a task
that I made a mistake in. I also felt that the consent form is too lengthy
and difficult to read 6.2. Also, as shown in 6.3, although it is clearly stated
that the microphone access would be popping up above the page, it took me
some time to realize what it meant. It might be better if a screenshot of
the pop up was shown in the instructions page so that I would know what I
am looking for. The small red timer showing a countdown of 60 seconds for
each task was also a little intimidating at first, and it also took a while for
me to understand what it was for 6.4. There was also no feedback or choice
to listen to my recording when I completed a task, which was unsettling for
me. On the other hand, I easily understood the tasks, and it took little to
no effort to learn how to use the interface.
The current ElicitSpeech web platform interface is as shown in the screen-
shots below:
6.3 Usability testing of ElicitSpeech’s current interface
As ElicitSpeech was built to record speech of dysarthric patients speaking a
certain number of phrases, the ultimate target end users of ElicitSpeech are
dysarthric patients. However, the project owners want to first find out the
general usability of the current interface for the general population. Future
research can then improve on the new interface and explore options with
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Figure 6.1: Home page of ElicitSpeech (web)
Figure 6.2: Consent form page of ElicitSpeech (web)
conducting a user-centred redesign with dysarthric patients.
6.3.1 Participants
Nine students at the University of Canterbury participated in the experiment.
Of the participants, 77.8% were females and 22.2% were males. The mean
age of the participants was 22.7 with a standard deviation of 4.90 in a range
of 17 to 34 years old. The participants were recruited through posters placed
in student advertisement locations all throughout the university.
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Figure 6.3: Microphone setup of the ElicitSpeech (web)
Figure 6.4: First task page of ElicitSpeech (web) (11 tasks in total)
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6.3.2 Design and Apparatus
This study was conducted as requirements gathering through usability testing
of the current interface. The dependent variables are the qualitative feedback
obtained in the semi-structured interview. An iPad was provided with the
ElicitSpeech app installed and opened.
6.3.3 Procedure
The study was conducted in a quiet and bright room in the University of
Canterbury. Before the study began, participants were read an introduction
paragraph ensuring them that the study is evaluating the interface and not
them. It was specifically mentioned that there are not right or wrong answers
to any of the questions asked in the study, and that they can feel free to
speak their mind for the benefit of the product. They were briefed about
being recorded for the study, and that they should think aloud throughout
the entire session. They were then given the information sheet and consent
form to sign.
Participants were given a semi-structured interview with open ended ques-
tions to ensure that they had little to no experience in design or coding. They
were then instructed to complete the tasks on the ElicitSpeech application
installed on the iPad provided. At completion, they were then given another
semi-structured interview (Appendix C), which consisted of questions specif-
ically targeted to find out problems from each of the different sections in the
application (home page, consent form, mike enabling, sentence tasks, map
tasks, last page), open-ended questions adapted from the System Usability
Survey (SUS), as well as questions that allowed them to voice their opinions
regarding what they liked and disliked about the interface. Upon completion
of the study, they were awarded a $5 university cafe voucher.
6.4 Results
Of the nine participants, all of them (100%) stated that the application was
“simple”, “straightforward”, or “easy” to use. 77.8% of the total participants
mentioned that the instructions were too lengthy or unclear. 66.7% of the
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participants stated that the application was not fun, too “boring”, or needed
colour. 33.3% of the participants wanted feedback from the application re-
garding what was recorded.
One of the participants did not know that they had to read out loud.
One participant mentioned that she was not used to reading subway maps
as New Zealand does not have any, which explained her confusion for that
specific task. Another participant felt that she would require the support
of a technical person to use the system as she was slightly confused when
she initially began using the application. Three participants felt that there
was inconsistency in the system, two of which was due to differences in fonts
used within the system, and one was due to the huge amount of text shown
in the consent form page. Two participants answered that they found the
system cumbersome to use, however, both of them also mentioned in the
open ended questions that the system was easy to use. This result could
therefore be attributed to them being confused about what “cumbersome”
meant.
A few suggestions were given by the participants for improving the ap-
plication. One suggested to add pictures, and another suggested to include
flashy and encouraging feedback to improve engagement.
6.5 Summary
The main findings from this user study were consistent with initial obser-
vations that the current interface is simple and easy to learn and use, but
that there were too much unneeded instructions. The application lacked at-
tractiveness, and users felt uncomfortable with the lack of feedback. Overall,
most participants enjoyed the map task possibly because it was the only task
that differed from the others, was more challenging, and had colour.
From these results, it was decided to improve the attractiveness of the
interface, providing some form of feedback regarding mike recording, as well
as removing the unnecessarily excessive amounts of text. Gamification ele-
ments could be added to improve attractiveness, which will be described in
the next chapter.
Specific requirements for this interface are listed below:
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1. Design needs to be visually appealing
2. User engagement needs to be improved
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Chapter VII
ElicitSpeech Redesign Phase 1
This chapter will cover the first iteration of Design (Section 7.1), Pro-
totype (Section 7.2), and Evaluation (Section 7.3). Results found from the
evaluation are described in Section 7.4 and a summary of Phase 1 of the
redesign for ElicitSpeech is covered in Section 7.5.
7.1 Design
As the current interface was sufficiently easy to use, the redesign focused on
injecting gamification into the new interface to reduce boredom and increas-
ing users’ motivation to use and promote this application to others. Specifi-
cally, colours and images were added to the interface, and several game ele-
ments such as scoring and immediate feedback were included as well. It was
also decided that the tasks used be more varied, including words, sentences,
pictures and maps.
From the literature review of gamification, [37] states that designers
should accept user motivational states as they are and push them towards
the direction they would like to go and the place we want them to be. As
participants would be given monetary incentives to use this application, it
was decided to promote these incentives to improve their motivation. This
would align user goals with our goals, which is them wanting to collect the
monetary reward and completing all the tasks on the application.
Several sketches were made, and refined over time to be a single prototype
in Balsamiq. These sketches can be seen in figures 7.1 to 7.2 below.
47
Figure 7.1: Sketch of Home page
7.2 Low-fidelity prototyping of ElicitSpeech
Low fidelity (Lo-Fi) prototypes were created in the early phases of the design
process, following the requirements gathering user study. These prototypes
are easy to create, and provides an easy way to obtain feedback about the
design quickly. The initial low-fidelity prototypes were created using a com-
bination of paper sketches and Balsamiq, a rapid wireframing tool.
Certain elements were also added to reduce boredom, such as the ability
to choose the task they want to do 7.3, the rephrasing of instructions to
include fun phrases, and the percentage system on the top right of the page
to reflect the amount of money they have obtained for each task 7.4.
Finally, feedback was added to the prototype. Both feedback for the
microphone recording 7.4 as well as motivational feedback for the end of the
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Figure 7.2: Sketch of Last page
application 7.5 was created and included in the prototype.
7.3 Usability testing of ElicitSpeech’s low-fidelity prototype
7.3.1 Participants
Seven students at the University of Canterbury participated in the experi-
ment. Of the participants, 85.7% were females and 14.3% were males. The
mean age of the participants was 25.3 with a standard deviation of 3.68 in a
range of 19 to 28 years old. The participants were recruited through posters
placed in student advertisement locations all throughout the university.
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Figure 7.3: Home page used in the Lo-Fi Prototype of ElicitSpeech
7.3.2 Design and Apparatus
This study was conducted as requirements gathering through usability testing
of the prototype. The prototype was opened in a PDF file on a Dell laptop
with 15.6 inch screen.
7.3.3 Procedure
The study was conducted in a quiet and bright room in the University of
Canterbury. Before the study began, participants were read an introduction
paragraph ensuring them that the study is evaluating the interface and not
them. It was specifically mentioned that there are not right or wrong answers
to any of the questions asked in the study, and that they can feel free to
speak their mind for the benefit of the product. They were briefed about
being recorded for the study, and that they should think aloud throughout
the entire session. They were then given the information sheet and consent
form to sign.
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Figure 7.4: Example of picture task instructions used in the Lo-Fi Prototype of Elicit-
Speech
Participants were given a semi-structured interview with open ended ques-
tions to ensure that they had little to no experience in design or coding. They
were then instructed to complete the tasks on the ElicitSpeech application
using the laptop provided. At completion, they were then given another
semi-structured interview (Appendix C), which consisted of questions specif-
ically targeted to find out problems from each of the different sections in the
application (home page, consent form, mike enabling, sentence tasks, map
tasks, last page), open-ended questions adapted from the System Usability
Survey (SUS), as well as questions that allowed them to voice their opinions
regarding what they liked and disliked about the interface. Upon completion
of the study, they were awarded a $5 university cafe voucher.
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Figure 7.5: Last page used in the Lo-Fi Prototype of ElicitSpeech
7.4 Results
71.4% of the participants mentioned that the interface was simple, easy or
straightforward. This is a drop from the old interface where 100% of the
participants felt that the interface was easy to use. Moreover, there was no
obvious display of confusion in the old interface, whereas most participants
(85.7%) asked the experimenter for more instructions in for the new prototype
at either the home page, last page, or about the instructions. Although
only 2 participants (28.5%) mentioned that the prototype was boring or not
fun, none of the participants made any mention of the interface being fun,
interesting, or attractive in any way.
71.4% of the participants mentioned that they did not notice the money
increasing for each task, and 28.5% of them also mentioned that they noticed
52
the money increasing, but did not pay much attention to it. This could either
be due to the lack of animation or sounds to draw attention to the monetary
rewards being given, or that the size of the icon was too small and out of
sight.
7.5 Summary
Although the attractiveness of this prototype was appears to satisfactory,
the prototype has declined in terms of ease of usability and learnability.
Due to this trade-off, it was decided that this prototype was not suf-
ficiently good enough to replace the old one, and that a new low-fidelity




ElicitSpeech Redesign Phase 2
This chapter will cover the second iteration of Design (Section 8.1), Pro-
totype (Section 8.2), and Evaluation (Section 8.3). Results found from the
evaluation are described in Section 8.4 and a summary of Phase 2 of the
redesign for ElicitSpeech is covered in Section 8.5.
8.1 Design
Figure 8.1: Sketch of Last page
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According to Norman’s 7 design principles [5, 3, 30], standardizing is a
good way to ensure the success of systems. This sets me to research about
similar applications available that have been successfully received by the
public. One such product found was the NeuroNation application. Neurona-
tion is a web and mobile application that was designed to collect participant
information through a the completion of a series of tasks, similar to what
ElicitSpeech is built for. The main difference between NeuroNation and
ElicitSpeech is that NeuroNation collects information about a user’s current
cognitive level and uses this data to create a personalized training plan for
the brain, which to users would be a short-term reward. ElicitSpeech collects
information about a user’s current speech patterns and uses this data to aid
in speech research, which to the actual target audience would be a long-term
reward.
Figure 8.2: Instructions for tasks in NeuroNation Web Application
The NeuroNation mobile application (Figure 8.1) was rated 4.5 stars in
the Google Play store, which shows its effective design. As the mobile appli-
cation and the web application is very similar in terms of design, I decided
55
Figure 8.3: Example of task in NeuroNation Web Application
Figure 8.4: Feedback in NeuroNation Web Application
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to create a paper protoype mockup of the web interface, replacing the tasks
in NeuroNation with ElicitSpeech tasks.
Similar to the previous prototype, several sketches were created in the
early phases of the design process. These sketches can be seen in figures 8.6
to 8.5 below.
Figure 8.5: Sketch of Last page
8.2 Second low-fidelity prototyping of ElicitSpeech
This prototype was presented on paper instead of Balsamiq as some widgets
required in this prototype was not interactive in Balsamiq. Images of the
prototype can be seen in Figures 8.7, 8.8, and 8.9.
8.3 Usability testing of ElicitSpeech’s second low-fidelity proto-
type
8.3.1 Participants
Seven students at the University of Canterbury participated in the experi-
ment. Of the participants, 85.7% were females and 14.3% were males. The
mean age of the participants was 25.3 with a standard deviation of 3.68 in a
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Figure 8.6: Sketch of Last page
Figure 8.7: Example of sentence task used in the Lo-Fi Prototype of ElicitSpeech
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Figure 8.8: Example of picture task instructions used in the Lo-Fi Prototype of Elicit-
Speech
range of 19 to 28 years old. The participants were recruited through posters
placed in student advertisement locations all throughout the university, and
had never used ElicitSpeech before.
8.3.2 Design and Apparatus
This study was conducted as requirements gathering through usability test-
ing of the prototype. There was no independent variable, and the dependent
variables are the qualitative feedback obtained in the semi-structured inter-
view. The second low-fidelity paper prototype of ElicitSpeech was used in
this study. The experimenter acted as the computer that the application was
running on.
The User Experience Questionnaire (UEQ) [25] was used to investigate
participants’ impressions of the ElicitSpeech interface (Appendix D). It is
used instead of the SUS survey due to its clear separation of the various
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Figure 8.9: Last page used in the Lo-Fi Prototype of ElicitSpeech
aspects of user experience into 6 distinct scales.
It consists of 6 scales with 26 items, each having the form of a semantic
differential as shown in Figure 8.10.
Figure 8.10: Example of an item in the UEQ questionnaire
The 6 scales that can be measured with UEQ are Attractiveness, Perspicu-
ity, Efficiency, Dependability, Stimulation, and Novelty [36]. Attractiveness
assesses the overall system impression of whether users like or dislike the sys-
tem. Perspicuity measures the ease with which users familiarise themselves
with the product, and the learning ease of the system. Efficiency determines
the amount of effort that users require to solve the tasks. Dependability
surveys the amount of control over the interactions users feel they have.
Stimulation measures the level of excitement and motivation users feel when
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using the system. Novelty quantifies the level of innovation and creativity of
the system, and determines if the system is able to capture user interest.
The items in each scale are broken down in Figure 8.11 as shown.
Figure 8.11: Structure and breakdown of items in the UEQ questionnaire [36]
8.3.3 Procedure
The study was conducted in a quiet and bright room in the University of
Canterbury. Before the study began, participants were read an introduction
paragraph ensuring them that the study is evaluating the interface and not
them. It was specifically mentioned that there are not right or wrong answers
to any of the questions asked in the study, and that they can feel free to
speak their mind for the benefit of the product. They were briefed about
being recorded for the study, and that they should think aloud throughout
the entire session. They were then given the information sheet and consent
form to sign.
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Participants were given a semi-structured interview with open ended ques-
tions to ensure that they had little to no experience in design or coding. They
were then instructed to complete the tasks on the ElicitSpeech application
using the paper prototype. Similar to the LaBB-CAT paper prototype, par-
ticipants were told that they could press anything they wish on the prototype.
The experimenter would be standing at hand, and when the “Next” button
was touched, the experimenter would remove the layers of paper one by one.
At the completion of each task, a sound effect would be made that indicates
an increase in points, and at the completion of an entire section, an extended
version of the sound effect would be made.
At completion, they were then given another semi-structured interview
(Appendix C), which consisted of questions specifically targeted to find out
problems from each of the different sections in the application (home page,
consent form, mike enabling, sentence tasks, map tasks, last page), open-
ended questions adapted from the System Usability Survey (SUS), as well
as questions that allowed them to voice their opinions regarding what they
liked and disliked about the interface. Upon completion of the study, they
were awarded a $5 university cafe voucher.
8.4 Results
The scores for each of the UEQ scales are Attractiveness (M=1.31, SD=1.01),
Perspicuity (M=1.89, SD=1.10), Efficiency (M=1.71, SD=1.14), Depend-
ability (M=1.18, SD=1.09), Stimulation (M=0.79, SD=0.82), and Novelty
(M=0.43, SD=1.57) respectively.
One of the participants (14.3%) mentioned that she found the product
annoying as she generally did not like sounds that accompanied clicks and
taps in applications. Two of the participants (28.6%) mentioned that the
prototype had a lack of colours and looks common. Only one participant
(14.3%) mentioned that the product was not very clear.
From my observations, I found that most of the participants (85.7%) were
confused about the example shown on the Instructions page. Many of them
did not realise that it was an example and tried pressing the example button,
which yielded no action.
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Figure 8.12: Graph of mean scores on the UEQ subscales
8.5 Summary
From the results, it was found that participants generally found the prototype
to be likeable and easy to use. As the feedback obtained was generally
positive, I decided that the design was sufficiently good enough to be built
into a high-fidelity prototype. However, the application was still not perfect,
and problems such as the confusing example on the instruction pages still
need to be solved.
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Chapter IX
ElicitSpeech Redesign Phase 3
This chapter will cover the third iteration of Design (Section 9.1), Pro-
totype (Section 9.2), and Evaluation (Section 9.3). Similar to the previous
chapter, results found from the evaluation are described in Section 9.4 and a
summary of the redesign process for ElicitSpeech is covered in Section 9.5.
9.1 Design
As the Attractiveness, Perspicuity, and Efficiency of the paper prototype were
all above average, I decided to proceed with the creation and evaluation of a
High-Fidelity prototype.
Several changes were made to the prototype based on previous feedback.
The example sections on the instructions page were not clear, which led
to some confusion. These where therefore removed from the instructions
page. Colour was also added to various aspects of the system as per the
feedback obtained. Other parts of the system were retained similar to the
paper prototype.
As the prototype was created in Axure, sound effects were unable to be
added into the prototype. Moreover, as the prototype could not actually
detect or record sounds from the users’ microphone, a fake sound detection
animation was added to the prototype to make users believe that the applica-
tion was detecting sounds. This was created by displaying instructions asking
users to attach their microphone to the computer, and that they should only
click next when they are ready. They would then be shown a “Mic test bar”
that would automatically change colour after 3 seconds similar to those in
the sound test. To further ensure that users believed that the microphone
was working, several users were asked to test out the interface, and none
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of the users mentioned that they knew that the application was not really
recording their voices.
9.2 High-fidelity prototyping of ElicitSpeech
The high fidelity prototype was designed using a combination of Photoshop
and Axure as shown in Figures 9.1, 9.2, and 9.3.
Figure 9.1: Home page in the Axure prototype of ElicitSpeech
9.3 Experimental evaluation of ElicitSpeech’s high-fidelity pro-
totype
9.3.1 Setup
CrowdFlower was used to recruit participants for this study. Recruiting us-
ing such platforms eliminates the limitation that most researchers get stuck
in, which is to recruit mostly university student volunteers as participants.
These studies create the limitation of which the result would be limited to
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Figure 9.2: Example task in the Axure prototype of ElicitSpeech
the age range, literacy level, and location of the university. Crowdsourc-
ing platforms source for volunteer workers from all over the world, with no
limitations on age and literacy level. Results from crowdsourcing platforms
were found in previous literature to be similar in quality to results that are
obtained from traditional methods [14].
Participants were asked to provide demographics information, and to fol-
low the instructions and complete the tasks of either the old or new interface
of ElicitSpeech in a new popup window. They were instructed to obtain the
participant ID information presented to them at the end of the application as
proof of their completion, and to enter the ID into the CrowdFlower site to
answer the UEQ survey (Appendix D). This study used a between-subjects
design, and participants were randomly allocated to the different conditions,
Old Interface or New Interface.
Each participant was only allowed to complete the study once, and had
to spend at least 4 minutes on the entire study as that was the minimum
amount of time required to complete the entire application and and survey.
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Figure 9.3: Motivation in the Axure prototype of ElicitSpeech
Participants that answered more quickly than this had their responses re-
moved from the study. As some participants logged into different accounts
to complete this study multiple times, the IP address of the participants were
also logged, and responses with shared IP addresses were removed as well.
This ensured the quality of the responses obtained.
As the resulting data obtained was fewer than 20 per condition, an-
other similar study was conducted on Facebook. Participants were obtained
through the sharing of the link on the experimenter’s Facebook wall. Similar
to participants recruited through the CrowdFlower site, participants were
asked to follow the instructions and complete the tasks of either the old or
new interface of ElicitSpeech in a new popup window. They were asked
to return to the Qualtrics site to answer the UEQ survey (Appendix D).
This study also used a between-subjects design, and participants were also
randomly allocated to the two different conditions.
As the study was conducted online, a heuristic used by UEQ to ensure
quality was to check the difference between the best and worst evaluation of
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an item in a scale. If there was a big difference of more than three scales
having inconsistent data, the data would be considered suspicious data and
should be removed. Following this heuristic, nine responses were removed
from our data set.
9.3.2 Participants
60 participants were recruited online using CrowdFlower and 28 participants
were recruited online through Facebook. The participants from CrowdFlower
were recruited to participate willingly using a variety of channels on Crowd-
Flower, and were paid USD$1.00 for the completion of the entire study.
Participants were allowed to give a contributor satisfaction rating at the
conclusion of the study within the Crowdflower system. The mean contrib-
utor satisfaction rating obtained for this study was 4.3 out of 5, indicating
that participants felt that the pay and workload was reasonable. The par-
ticipants from Facebook were recruited to participate willingly through the
sharing of the link on the Experimenter’s Facebook Wall. Participants ob-
tained through Facebook were not paid for the completion of the study.
Of the 88 responses obtained, 16 had duplicate IP addresses with previous
responses and were therefore removed. Of the 72 remaining responses, 5 had
a completion time of less than 4 minutes and were also removed from the
data analysis.
Of the 67 remaining participants, 67.2% were males and 32.8% were fe-
males. The mean age of the participants was 31.3 with a standard deviation
of 9.49 in a range of 20 to 60 years old. Participants from CrowdFlower spent
an average of 9 minutes on the study, while the data of the time taken for
the study was not obtained for participants recruited from Facebook.
9.4 Results and Discussion
9.4.1 Comparison of data obtained from CrowdFlower and FaceBook
To ensure that the data from obtained from participants recruited from
CrowdFlower and FaceBook were not significantly different, the means of
the samples were compared. The Shapiro-Wilk normality test (Appendix F,
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Figure F.1) found that most of the data were significantly normal, and those
that were not significantly normal are shown in bold. The visual inspection of
the Q-Q plots (Figure 9.4) for these data found that they were close enough
to normal to be assumed normal.
Figure 9.4: Q-Q plots of CrowdFlower and FaceBook data. CrowdFlower New Interface for
Perspicuity (Top left), FaceBook Old Interface for Stimulation (Top right), Facebook Old
Interface for Dependability (Bottom left), Facebook New Interface for Novelty (Bottom
right).
As the data was found to be normal, a T-Test for independent samples was
conducted between CrowdFlower participants (N=19) and Facebook partici-
pants (N=13) for the ratings for the New Interface (Appendix F, Figure F.2,
Figure F.3). For the New Interface condition, there was no significant differ-
ence in Attractiveness (t(30)=.95, p=.35) rated by CrowdFlower participants
(M=1.77, SD=1.09) and Facebook participants (M=1.37, SD=1.29). There
was also no significant difference in Perspicuity (t(30)=.18, p=.86) rated by
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CrowdFlower participants (M=1.67, SD=1.06) and Facebook participants
(M=1.60, SD=1.26). There was also no significant difference in Efficiency
(t(30)=-.22, p=.83) rated by CrowdFlower participants (M=1.51 SD=1.02)
and Facebook participants (M=1.60, SD=1.12). There was also no significant
difference in Dependability (t(30)=.42, p=.68) rated by CrowdFlower partic-
ipants (M=1.17, SD=1.03) and Facebook participants (M=1.00, SD=1.27).
There was also no significant difference in Stimulation (t(30)=1.19, p=.24)
rated by CrowdFlower participants (M=1.55 SD=1.17) and Facebook partici-
pants (M=1.00, SD=1.45). There was also no significant difference in Novelty
(t(30)=1.61, p=.12) rated by CrowdFlower participants (M=.99 SD=1.35)
and Facebook participants (M=.25, SD=1.14).
A T-Test for independent samples was also conducted between Crowd-
Flower participants (N=14) and Facebook participants (N=12) for the rat-
ings for the Old Interface condition (Appendix F, Figure F.4, Figure F.5).
For the Old Interface condition, there was no significant difference in Attrac-
tiveness (t(24)=1.47, p=.16) rated by CrowdFlower participants (M=1.27,
SD=.97) and Facebook participants (M=.78, SD=.71). There was also no
significant difference in Perspicuity (t(24)=-.20, p=.85) rated by Crowd-
Flower participants (M=1.13, SD=1.13) and Facebook participants (M=1.20,
SD=1.00). There was also no significant difference in Efficiency (t(24)=.33,
p=.75) rated by CrowdFlower participants (M=.96 SD=1.00) and Facebook
participants (M=.85, SD=.63). There was also no significant difference in De-
pendability (t(24)=1.69, p=.10) rated by CrowdFlower participants (M=.89,
SD=.76) and Facebook participants (M=.44, SD=.59). There was also no
significant difference in Stimulation (t(24)=1.36, p=.19) rated by Crowd-
Flower participants (M=1.02, SD=1.03) and Facebook participants (M=.56,
SD=.57). There was also no significant difference in Novelty (t(24)=.87,
p=.06) rated by CrowdFlower participants (M=.96 SD=.85) and Facebook
participants (M=.31, SD=.82).
Since there was no significant differences in the data obtained from Crowd-
Flower participants and Facebook participants in both the new and old in-
terface, the data were considered to be sufficiently similar to be combined
for data analysis.
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9.4.2 Comparison of Old interface and New prototype
To find out whether there was a significant difference in the ratings for At-
tractiveness, Perscicuity, Effiency, Dependability, Stimulation, and Novelty
between the old and new interface, the means of the samples were compared.
The Shapiro-Wilk normality test (Appendix F, Figure F.6) found that most
of the data were significantly normal, and those that were not significantly
normal are shown in bold. The visual inspection of the Q-Q plots (Figure 9.5)
for these data found that they were close enough to normal to be assumed
normal.
Figure 9.5: Q-Q plots of Old and New interface. New Interface for Attractiveness (Top
left), New Interface for Perscicuity (Top right), New Interface for Stimulation (Bottom
left),
As the data was found to be normal, a T-Test for independent samples
was conducted between UEQ ratings for the Old Interface (N=26) and UEQ
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ratings for the New Interface (N=32) (Appendix F, Figure F.7, Figure F.8).
Figure 9.6: Table of UEQ scores of old and new interface conditions
There was a statistically significant difference in the Attractiveness scores
for the old interface (M=1.05, SD=.88) and new interface (M=1.61, SD=1.17)
conditions; t(55.7)=-2.04, p=.04 (Figures 9.7 and 9.6). There was also a sta-
tistically significant difference in the Efficiency scores for the old interface
(M=.91, SD=.84) and new interface (M=1.55, SD=1.05) conditions; t(56)=-
2.50, p=.02 (Figures 9.8 and 9.6).
Figure 9.7: Box plot of comparison between old interface and new prototype in Attrac-
tiveness subscale
There was an established trend towards a significant difference in the
Perspicuity scores for the old interface (M=1.16, SD=1.05) and new interface
(M=1.64, SD=1.13) conditions; t(56)=-1.65, p=.10 (Figures 9.9 and 9.6).
There was also an established trend towards a significant difference in the
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Figure 9.8: Box plot of comparison between old interface and new prototype in Efficiency
subscale
Stimulation scores for the old interface (M=.808, SD=.864) and new interface
(M=1.33, SD=1.30) conditions; t(54.1)=-1.82, p=.07 (Figures 9.10 and 9.6).
Figure 9.9: Box plot of comparison between old interface and new prototype in Perspicuity
subscale
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Figure 9.10: Box plot of comparison between old interface and new prototype in Stimula-
tion subscale
There was an apparent trend towards significant difference in the De-
pendability scores for the old interface (M=.68, SD=.86) and new interface
(M=1.10, SD=1.12) conditions; t(53.1)=-1.73, p=.09 (Figures 9.11 and 9.6).
There was also no significant difference in the Novelty scores for the old
interface (M=.66, SD=.88) and new interface (M=.69, SD=1.30) conditions;
t(56)=-.08, p=.94 (Figures 9.12 and 9.6).
Comparison of the mean scores of the new and old interface in the UEQ
scales can be seen in Figure 9.13. As seen clearly in the graph, there was
clearly a higher mean score for the new interface as compared to the old
interface for all the UEQ scales except for Novelty.
There was a significant difference in the UEQ scores for Attractiveness
and Efficiency between the old and new interface conditions. This could mean
that the visual elements incorporated into the new interface was deemed as
visually appealing by users. Moreover, the significant difference in Efficiency
indicates that the gamification elements incorporated might have created
flow, which tricked participants into believing less time has passed. This
is further supported as there was no difference in the mean time taken to
complete the study between the old interface (10 minutes) and new interface
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Figure 9.11: Box plot of comparison between old interface and new prototype in Depend-
ability subscale
Figure 9.12: Box plot of comparison between old interface and new prototype in Novelty
subscale
(9 minutes).
There was no significant difference in the UEQ scores for Perspicuity, De-
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Figure 9.13: Graph of UEQ scores of old and new interface conditions
pendability, Stimulation, and Novelty. As mentioned in Chapter 6, the old
interface was already sufficiently clear and easy. As there was no decrease in
the Perspicuity of the interface with most of the instructions shortened, this
shows that the instructions provided was sufficient, and could possibly be
further reduced in the future. Moreover, as the prototype created did not ac-
tually detect and record sounds from the microphone, the low dependability
of the prototype could be attributed to participants who were confused about
whether the application was really recording their voice. The lack of signifi-
cant difference in Stimulation indicates an area for future improvements, but
it could be possible that the current amount of stimulation is sufficient for
people with dysarthria to prevent seizures or over-stimulation, which could
result in negative side effects. A possibility for the lack of difference in nov-
elty could be due to the application being considered “Novel” only by nature
of the voice recording task that is present in both the old and new interface
applications, which is to record user’s voice by speaking out loud.
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9.4.3 Benchmark
The UEQ survey comes with a benchmark data set containing data from 163
studies of various products. This allows for the comparison of the evaluated
system with the benchmark to show the relative quality compared to other
products in the market.
Figure 9.14: UEQ Benchmark of new interface
Figure 9.15: UEQ Benchmark of old interface
As shown in Figures 9.14 and 9.16, it was found that in the benchmark of
the new prototype against the other products rated using the UEQ survey,
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the new prototype was ranked Good for Attractiveness, Perspicuity, and
Efficiency, and Above Average for Dependability, Stimulation, and Novelty.
This reflects that the product yields a sufficiently good user experience, and
therefore this redesign of ElicitSpeech can be considered successful.
Figure 9.16: Table of UEQ Benchmark of new interface
Figure 9.17: Table of UEQ Benchmark of old interface
Benchmarking the old interface against the the other products rated using
the UEQ survey, it can be seen in Figures 9.15 and 9.17 that the old interface
was rated Above Average for Perspicuity, Efficiency, and Novelty, Below
Average for Attractiveness and Stimulation, and Bad for Dependability. Each
of these scales were improved by at least one rank except for Attractiveness,
which was improved by two ranks, and Novelty which remained the same.
The increase in Attractiveness indicates that participants have an overall
better impression of the New interface as compared to the Old interface.
9.5 Summary
There was a significant improvement in the system after the redesign in
attractiveness and efficiency. Although the improvement in perspicuity, de-
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pendability, and stimulation was found to be not statistically significant,
there was an obvious trend towards significance. No significant difference
was also found for Novelty between the old and new system. Future redesign
phases could think of ways to incorporate new technology and ideas into the
interface to increase the Novelty score for the system.
The next chapter will discuss my thoughts and opinions when applying
the User-Centred Design methodology, as well as compare the old and new




In this chapter, a summary of the thesis project will be outlined in Section
10.1. Section 10.2 will briefly describe my thoughts processes throughout the
project whilst using a User-Centred redesign methodology. Finally, the cur-
rent and future outlook for LaBB-CAT and ElicitSpeech will be detailed in
Sections 10.3.1 and Section 10.3.2 respectively. Future visions are summa-
rized in Section 10.4.
10.1 Summary
In this thesis project, a user-centred design methodology was applied for the
redesign of a speech research database and a speech elicitation application.
The design process utilized semi-structured interviews for the initial phases,
and was changed to a questionnaire in the later phases. As the thesis project
did not cover the entire redesign project, future design phases would still
be conducted, culminating in the final implementation and evaluation of the
designs.
Overall, the redesign project can be seen as successful. There was a
marked improvement in the user interface for both LaBB-CAT and Elicit-
Speech after the redesign, as indicated by the qualitative and quantitative
results obtained respectively. The user interviews allowed the business clients
to understand their users on a deeper level and find out the main problems
in the interface designs.
Moreover, the redesign was well-received by both the project owners as
well. For LaBB-CAT, one of the project owners, Robert Fromont, mentioned
that the new search methodology is “really interesting” and really liked the
separation of the search into Basic and Advanced searches. He also liked the
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’helper’ feature that allows for inserting common regular expressions, but it
should be available for all non numeric layers and not only for phonemes. A
few important things that are missing are the ability to anchor the words to
the edges of turns or utterances, exporting audio, and using results in Praat
TextGrids. The first appeared to be missing as none of the users interviewed
had mentioned it as an important feature, and was therefore left out of the
new interface. Exporting audio and Praat TextGrids would be implemented
as a button to give users the option to use them. He also “really like” the
button for exporting results to CSV without having to display the results
first. Overall, he felt that the interface was “pretty cool”, which indicates a
successful project. The other project owner, Megan McAuliffe, stated that
“As a relatively novice user of LaBB-CAT myself, I like the modifications
made through the user-centered design process. Most importantly, it makes
the search and export processes more efficient and easier to use.”
For ElicitSpeech, Robert Fromont (one of the project owners) found the
new interface to be “great” and “dynamic”, while the other project owner,
Megan McAuliffe liked the incorporation of encouragements and feedback,
and found the interface to be “cool”, “brighter”, and “more visually appeal-
ing”. She also liked the way that the consent form is integrated into a smaller
text box, and the revised instructions delivery as they are “clear and more
visually appealing”. However, some things that she felt should be changed
were wordings for the self assessment portion of speech fluency and motor
disability, as well as the inclusion of birth years for older participants in their
70s to 80s.
10.2 User-centred design methodology
Through the application of the user-centred design methodology, there were
many important learning points which could possibly help readers avoid the
same mistakes as I did. One such point was regarding the allocation of time
towards the different phases. I had previously allocated an equal amount of
time toward each phase. However, on reflection, the amount of time taken
towards each phase was different. The requirements gathering phase required
the most time to complete, followed by the low fidelity phases, and then the
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high fidelity phase. Better allocation of time would allow more gap time and
better understanding of the time line for the project. Moreover, the amount
of time taken for ethics application was longer than anticipated.
Another point learnt is that there are a huge number of software available
on the market for prototyping from low-fidelity prototypes all the way to
high-fidelity prototypes. Designers should explore the tools available to them
before deciding which prototyping software to use for their project. Each
software has unique pros and cons, and only by exploring their available
features and functions can a designer decide what best suits their project.
I also learnt the importance of the sketches through my thesis project.
Sketches allowed the flow of ideas, and are quick and easy to draw and
visualise the design. The more sketches are created, the more ideas can be
visualised and refined, and the better the final prototype will be.
10.3 Outlook
10.3.1 LaBB-CAT
Figure 10.1: Home page (Search) of new LaBB-CAT prototype
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Figure 10.2: Home page (Search) of new LaBB-CAT prototype
Comparing the changes in LaBB-CAT in the old and new interfaces (Fig-
ure 10.4), it can be seen that there has been a huge improvement in the
interface after the redesign. Visual elements were added to the previous
LaBB-CAT wireframe prototypes as shown in Figures 10.1, 10.2, and 10.3.
As these changes have not been evaluated for its usability, future work for
the redesign of LaBB-CAT would require a usability testing.
One of the main changes in future redesign phases would be to improve
the learnability of LaBB-CAT for naive users. As there was a significant
difference found in usability ratings between naive and experienced users,
this indicates that the system needs to perhaps improve the intuitiveness
of the interface, or improve the help system available for naive users. This
would be a main area of focus going forward for LaBB-CAT.
Future uses for LaBB-CAT could also extend to all speech and linguistics
researchers. One way could be to incorporate data analytics into the system,
such as those used in Systematic Analysis of Language Transcripts (SALT)
by speech researchers. As many participants interviewed had also mentioned
the importance of SALT in their research and the overlapping functions that
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Figure 10.3: Home page (Search) of new LaBB-CAT prototype
(a) Old interface of LaBB-CAT (b) New interface of LaBB-CAT
Figure 10.4: Search page of old interface (left) and new interface (right) of LaBB-CAT
both software have in common, but that the interface of the software was
difficult to learn and use, it would be possible to incorporate their functions
into LaBB-CAT so that speech researchers would find it easier to conduct
their research as well.
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(a) Old interface of ElicitSpeech (b) New interface of ElicitSpeech
Figure 10.5: Home page of old interface (left) and new interface (right) of ElicitSpeech
(a) Old interface of ElicitSpeech (b) New interface of ElicitSpeech
Figure 10.6: Instructions page of old (left) and new interface (right) of ElicitSpeech
(a) Old interface of ElicitSpeech (b) New interface of ElicitSpeech
Figure 10.7: Task page of old (left) and new interface (right) of ElicitSpeech
10.3.2 ElicitSpeech
Figures 10.6, 10.7, and 10.8 shows a side-by-side comparison of the old inter-
face with the new interface. Other than these direct comparisons, new pages
were also added, such as the Motivation pages which encourage users after
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(a) Old interface of ElicitSpeech (b) New interface of ElicitSpeech
Figure 10.8: Consent page of old (left) and new interface (right) of ElicitSpeech
completion of a few tasks.
One of the main changes in future redesign phases would be to target the
main target audience who would be using this application: Dysarthric pa-
tients, and the main promoters of this application: Speech Language Ther-
apists. Although the main users of the application would be people with
dysarthria, they would hardly use this application unless prompted by their
clinical therapists. Therefore, if the application is sufficiently usable and
user-friendly, the best forward strategy would be to promote the applica-
tion to Speech Language Therapists and entice them to promote it to their
patients instead.
Future uses for ElicitSpeech could also be to collect as much speech data
from as many different people as possible. As the application is simply one
that elicits speech from users for recording, it could be used as a tool that
can be used for speech researchers to collect participants’ speech data for fu-
ture speech research. By increasing the amount of gamification incorporated
into ElicitSpeech, it could be possible for users to promote the application
to friends and increase traffic flow. ElicitSpeech could be akin to similar
crowdsourcing citizen science platforms such as Zooniverse [22] and Galaxy
Zoo [31], which spread rapidly through its users interest in contributing to
research, as well as the gamification elements added to its tasks to make it
appear less like menial work and more like fun games.
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10.4 Visions for the future
Readers of this thesis will be able to learn about the process of a user-centred
design approach, the benefits and shortcomings of using this approach, as well
as the results that are produced. Other than allowing designers to create
interfaces that specifically caters to the target audience, this thesis will also
allow readers to understand how evaluation of an interface could be run using
both low- and high-fidelity prototypes. The two applications redesigned in
this thesis shows the difference between what users need and the interface
that would be produced. As is the difference between day and night, this
thesis highlights the difference in design, prototyping as well as evaluation
solutions that are tailored for these two different applications.
My thesis project was successfully completed as the new interfaces de-
signed were able to meet the requirements specified for both systems. This
thesis project was able to create a usable interface of a speech research
database, as well as an user-friendly interface of a speech recording appli-
cation. The ease in using the speech research database might encourage
more speech and linguistics researchers to use LaBB-CAT, as well as reduce
the time taken for these users to find what they are looking for in the sys-
tem. The improvement in attractiveness and efficiency of ElicitSpeech might
improve users’ willingness to use the application, which would increase the
amount of data that could be collected using the application. These improve-
ments would shorten the time taken for data collection, hence hastening the
progress of future speech and linguistics research.
Future redesign for LaBB-CAT should focus on the learnability of the
interface as well as the upload feature of the interface, while future redesigns
for ElicitSpeech should focus on designing for the motoric disabilities that
people with dysarthria might have, as well as to incorporate gamification
elements to improve user motivation.
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Appendix A
Appendix A: Interview script used in user study for
LaBB-CAT
1. Background (5 mins)
• What kind of computer do you usually use?
• What kind of work environment do you have?
• What is your age?
• Tell us a little bit about what you do.
• Have you ever used LaBB-CAT or other speech research databases?
• How much time / week do you use the research database? (In
hours.)
• Where do you usually use the Speech Research Databases?
• Do you use research databases on your mobile phone?(If so, what
do you usually use it for?) (If so, remember to ask about this later
on in the interview.)
• On a scale of 1 to 9, how much do you agree with this statement?
(1 Strongly Disagree, 9 Strongly Agree)
(a) I am very experienced in LaBB-CAT
(b) I am very experienced in Speech Research Databases
2. Research database background (8 min)
• Can you remember a few tasks you have had to do on the speech
research databases? How often do you do that?
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• What kinds of task do you usually do? What kinds of information
are you looking for? For you? For others you work with?
• How well does that task work on the research database? Do you
usually have success?
• What databases do you use for your speech research? Which
database do you use the most? When did you first start using
it? How did you hear about it?
• Do you read helps, guides or forums to find how to use the database?
• In your view, what is the most useful source of information for
your work?
3. Questions for each task (5 minutes per task) We gave you a few sample
tasks you would normally do on LaBB-CAT. When you’re doing these
tasks, use whatever websites/tools you’d like to use, and please think
aloud.
• How do you decide what functions to use? (do they use the nav-
igation, what words do they click on, what keywords/images do
they look for ... etc...)
• How much time would you want to spend on a task like this?
• Are you satisfied with the outcome of the task? How do you decide
if you have completed what you are trying to do?
• How well do these methods work for you?
• Would you have any difficulty re-doing that task again?
• What was the main problem you had with this task?? (Say, ”I
need to find a particular kind of tool to use for my linguistics
research” or If only there were some software to help me with this
problem)
4. Feedback (SUS) (10 minutes)
• Would you like to use this system frequently? Why?
• Do you find the system unnecessarily complex? Why?
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• Do you think the system was easy to use? Why?
• Do you think that you would need the support of a technical
person to be able to use this system? Why?
• Do you find the various functions in this system were well inte-
grated? Why?
• Do you think that there was too much inconsistency in this sys-
tem? Why?
• Do you think that most people would learn to use this system very
quickly? Why?
• Do you find the system very cumbersome to use? Why?
• Do you feel very confident using the system? Why?
• Do you need to learn a lot of things before you could get going
with this system? Why?
• What did you like about this system? Why?
• What did you dislike about this system?
• What do you think can be improved in this system? Why?
• Which function do you use most in LaBB-CAT?
5. Different kinds of task (5 mins)
• Can you tell me about a speech research task that took you a long
time?
• Any tasks that you find yourself repeatedly doing all the time?
• Are there any kinds of task that you do NOT attempt to satisfy
using research databases? If so, what do you do in these cases?
6. If you could create a magical tool that would allow you to complete any
kind of speech research task you (plausibly) want, what would such a
tool be? How would it work? What areas would it cover?
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Appendix B





Appendix C: Interview script in user study for
ElicitSpeech
1. Background (5 mins)
(a) How many hours approximately did you use a tablet (eg. iPad)
this week?
(b) How many hours approximately did you use a computer or laptop
this week?
(c) Have you ever designed or built an application for a tablet or
website?
(d) What is your age?
2. Task (10 minutes) Lets try out the ElicitSpeech application now! Let
them try it out!
3. Feedback (10 minutes)(Ask for Elaboration)
(a) Think about the home page of the system, what did you like and
dislike about it?
(b) Think about the consent form section, what did you like and dis-
like about it?
(c) Think about the section where they asked you to enable your mike,
what did you like and dislike?
(d) Think about the tasks where they ask you to read out loud a
sentence, what did you like and dislike?
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(e) Think about the tasks where they ask you to describe map direc-
tions, what did you like and dislike?
(f) Did you like the last page of the application?
4. In general:
(a) Would you like to use this system frequently?
(b) Do you find the system unnecessarily complex?
(c) Do you think the system was easy to use?
(d) Do you think that you would need the support of a technical
person to be able to use this system?
(e) Do you find the various functions in this system were well inte-
grated?
(f) Do you think that there was too much inconsistency in this sys-
tem?
(g) Do you think that most people would learn to use this system very
quickly?
(h) Do you find the system very cumbersome to use?
(i) Do you feel very confident using the system?
(j) Do you need to learn a lot of things before you could get going
with this system?
(k) What did you like about this system?
(l) What did you dislike about this system?
(m) What do you think can be improved in this system?




Appendix D: UEQ used in user study 3 and 4 for
ElicitSpeech
Please make your evaluation now.
For the assessment of the product, please fill out the following question-
naire. The questionnaire consists of pairs of contrasting attributes that may
apply to the product. The circles between the attributes represent gradations
between the opposites. You can express your agreement with the attributes
by ticking the circle that most closely reflects your impression.
Example:
This response would mean that you rate the application as more attractive
than unattractive.
Please decide spontaneously. Dont think too long about your decision to
make sure that you convey your original impression.
Sometimes you may not be completely sure about your agreement with
a particular attribute or you may find that the attribute does not apply
completely to the particular product. Nevertheless, please tick a circle in
every line.
It is your personal opinion that counts. Please remember: there is no
wrong or right answer!








Appendix F: Statistical tables
Figure F.1: Test of Normality for CrowdFlower and FaceBook data
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Figure F.2: Descriptive statistics for CrowdFlower and FaceBook data of New Interface
Figure F.3: T-Test statistics for CrowdFlower and FaceBook data of New Interface
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Figure F.4: Descriptive statistics for CrowdFlower and FaceBook data of Old Interface
Figure F.5: T-Test statistics for CrowdFlower and FaceBook data of Old Interface
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Figure F.6: Test of Normality for Old and New interface
Figure F.7: Descriptive statistics for Old Interface and New Interface
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Figure F.8: T-Test statistics for Old Interface and New Interface
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